Notation 2.2 (1) Let X be a projective variety of dim X = n, let L be an ample line bundle on X, and let t be an indeterminate. Then the Euler-Poincaré characteristic of L ⊗t , χ(L ⊗t ), is a polynomial in t of degree n (see §1 of Chapter I in [10] ), and we put
j! ,
(2) Let Y be a smooth projective variety of dim Y = i, let T Y be the tangent bundle of Y , and let Ω Y be the dual bundle of T Y . For every integer j with 0 ≤ j ≤ i, we put
(3) Let (X, L) be a polarized manifold of dim X = n. For every integers i and j with 0 ≤ i ≤ n and 0 ≤ j ≤ i, we put
(4) Let X be a smooth projective variety of dim X = n. For every integers i and j with 0 ≤ j ≤ i ≤ n, we put (3) A reduction of (X, L) always exists (see Chapter II, (11.11) in [2] ).
Definitions of sectional invariants of polarized manifolds and their properties.
First we define the following.
Definition 3.1 (See [3] , [7] and [8] .) Let (X, L) be a polarized manifold of dim X = n, and let i and j be integers with 0 ≤ i ≤ n and 0 ≤ j ≤ i. (Here we use Notation 2.2.)
(1) The i-th sectional geometric genus g i (X, L) of (X, L) is defined as follows:
is defined by the following:
(5) The i-th sectional Hodge number h
Remark 3.1 (0) The i-th sectional geometric genus and the i-th sectional Harithmetic genus can be defined for any polarized variety. 
Proof. See [3] , [7] and [8] . 2 L) ) is equal to the geometric genus (resp. the arithmetic genus in the sense of Hirzebruch (see [9] ), the Euler number, the i-th Betti number, and the Hodge number of type (j, i − j)) of X n−i . (Here we use Notation 2.1.) Namely the i-th sectional geometric genus (resp. the i-th sectional H-arithmetic genus, the i-th sectional Euler number, the i-th sectional Betti number, and the i-th sectional Hodge number of type (j, i − j)) of (X, L) is the i-th sectional invariant of (X, L) associated with the geometric genus (resp. the arithmetic genus in the sense of Hirzebruch, the Euler number, the i-th Betti number, and the Hodge number of type (j, i − j)).
In general, we can prove the following. 
Proposition 3.2 Let (X, L) be a polarized manifold, and let (M, A) be a reduction of (X, L).
For every integer i with 1 ≤ i ≤ n, the following hold.
Proof. See [3] and [7] . 2
Assume that L is base point free. Then for every integers i and j with 1 ≤ i ≤ n and 0 ≤ j ≤ i the following hold.
Proof. See [3] and [8] . 2 By considering Proposition 3.3, we can propose the following conjecture. (
4 The second sectional invariants of polarized manifolds.
By Proposition 3.1 and Remark 3.2, we can expect that the second sectional invariants reflect the "2-dimensional geometry". So it is natural to consider the following. "Can we get results of polarized manifolds which are analogous to theorems related to results of projective surfaces ?" In this section, we treat this. First we consider the case where Bs|L| = ∅ and we use Notation 2.1. (A) In this case by Proposition 3.1, the Lefschetz theorem, and the adjunction formula, we get that
is not a scroll over a smooth surface, then there are the following correspondences between κ(X n−2 ) and κ(K X + (n − 2)L) (see [7] ).
By considering these correspondences, we can propose a lot of problems which are analogous to those of smooth projective surfaces. For example here we consider the following four representative theorems of projective surfaces. 
Here we give some comments about the above conjectures. (A) We can prove that Conjecture 1 is true. Namely
Proof. See [8] . 2 (B) For Conjecture 2 we get the following result. For the proof, see [4] and [6] . 2 (C) We note that in my preprint [7] , we obtained some partial results of Conjecture 4. See [7] in detail.
(D) If L is base point free, then Conjecture 2, Conjecture 3, and Conjecture 4 are true.
Similarly, we can propose many problems other than the above. In detail see [5] .
Finally we note that we also obtain the following lower bound for e 2 (X, L) and b 2 (X, L) if the Kodaira dimension of X is non-negative. (X, L) be a polarized manifold of dim X = n ≥ 3. Assume that κ(X) ≥ 0. Then we get the following.
Theorem 4.3 Let
Proof. See [8] . 2
